Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.036; wR factor = 0.109; data-to-parameter ratio = 14.3. organic compounds o3050 Loh et al.
The title compound, C 13 H 16 N 2 O 3 S, consists of two crystallographically independent molecules with similar geometries and exists in a keto form, the C O bond lengths being 1.267 (2) and 1.254 (2) Å . In both molecules, the pyrazole rings are approximately planar, with maximum deviations of 0.017 (2) and 0.010 (2) Å , and the dihedral angles between the pyrazole and phenyl rings are 83.63 (11) and 70.07 (12) . In one molecule, an intramolecular C-HÁ Á ÁO hydrogen bond with an S(6) ring motif is observed. In the crystal, intermolecular N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds link the molecules into two-dimensional networks parallel to the ab plane.
Related literature
For background to pyrazole derivatives and their microbial activities, see: Ragavan et al. (2009 Ragavan et al. ( , 2010 . For bond-length data, see: Allen et al. (1987) . For related structures, see: Loh, Fun, Ragavan, Vijayakumar & Sarveswari (2010) ; Loh, Fun, Ragavan, Vijayakumar & Venkatesh (2010) ; Shahani et al. (2010) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 2; Àz þ 1; (ii) x þ 1; y þ 1; z; (iii) x; y À 1; z; (iv) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 Antibacterial and antifungal activities of the azoles are most widely studied and some of them are in clinical practice as anti-microbial agents. However, the azole-resistant strains had led to the development of new anti-microbial compounds. In particular, pyrazole derivatives are extensively studied and used as anti-microbial agents. Pyrazole is an important class of heterocyclic compounds and many pyrazole derivatives are reported to have the broad spectrum of biological properties such as anti-inflammatory, antifungal, herbicidal, anti-tumour, cytotoxic, molecular modelling and antiviral activities. Pyrazole derivatives also act as anti-angiogenic agents, A3 adenosine receptor antagonists, neuropeptide YY5 receptor antagonists as well as kinase inhibitor for treatment of type 2 diabetes, hyperlipidemia, obesity and thrombopiotinmimetics. Recently urea derivatives of pyrazoles have been reported as potent inhibitors of p38 kinase. Since the high electronegativity of halogens (particularly chlorine and fluorine) in the aromatic part of the drug molecules play an important role in enhancing their biological activity, we are interested to have 4-fluoro or 4-chloro substitution in the aryls of 1,5-diaryl pyrazoles. As part of our on-going research aiming the synthesis of new anti-microbial compounds, we have reported the synthesis of novel pyrazole derivatives and their microbial activities (Ragavan et al., 2009 .
The title compound consists of two crystallographically independent molecules, with similar geometries, namely molecules A and B and exist in keto-form. This indicates that the compound undergoes an enol-to-keto tautomerism during the crystallization process with the bond lengths of C═ O being 1.267 (2) and 1.254 (2) Å in molecule A and B, respectively.
In molecule A, the pyrazole ring (C7A/C8A/N1A/N2A/C9A) is approximately planar with a maximum deviation of 0.017
(2) Å at atom C7A and almost perpendicular with the phenyl ring (C1A-C6A) with a dihedral angle of 83.63 (11)°. In molecule B, the pyrazole ring (C7B/C8B/N1B/N2B/C9B) with a maximum deviation being 0.010 (2) Å at C8B forms a dihedral angle of 70.07 (12)° with the phenyl ring (C1B-C6B) and further stabilized by an S(6) ring motif (Bernstein et al., 1995) via the intramolecular C10B-H10D···O1B hydrogen bond. Bond lengths (Allen et al., 1987) and angles are within the normal ranges and are comparable to the related structures (Loh, Fun, Ragavan, Vijayakumar & Sarveswari, 2010; Loh, Fun, Ragavan, Vijayakumar & Venkatesh, 2010; Shahani et al., 2010) .
In the crystal packing, intermolecular N1A-H1NA···O3A, N2A-H2NA···O3B, N1B-H1NB···O1A, N2B-H2NB···O3A, C5A-H5AA···O1B, C5B-H5BA···O2A and C10A-H10B···O3B hydrogen bonds (Table 1) link the molecules into two-dimensional networks parallel to ab plane (Fig. 2) .
Experimental 3-Isobutyl-4-(phenylthiol)-1H-pyrazol-5-ol was synthesized using the method available in the literature . It was then dissolved in 1:1 mixture of THF/Water. Oxone was then added and the solution was stirred at room temperature for 3 h. The reaction mixture was diluted with water (20 ml) and then extracted with ethylacetate (2 x 50 ml).
The combined extract was washed with water (20 ml) and brine solution. The titled compound was recrystallized using the ethanol-chloroform 1:1 mixture. Yield: 50%. M. p. = 487-489 K. supplementary materials sup-2 Refinement N-bound H atoms were located in a difference Fourier map and was refined freely [N-H = 0.79 (3) to 0.88 (3) Å]. The remaining H atoms were positioned geometrically with the bond length of C-H being 0.93 to 0.98 Å and were refined using a riding model, with U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl groups. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1A 0.61779 (4) 0.56939 (4) 0.30323 (4) 0.01287 (12) (6) 0.0190 (6) 0.0073 (5) 0.0082 (5) 0.0027 (5) N1A 0.0108 (7) 0.0123 (7) 0.0174 (7) 0.0041 (6) 0.0074 (6) 0.0020 (6) N2A 0.0122 (7) 0.0164 (7) 0.0168 (7) 0.0072 (6) 0.0088 (6) 0.0043 (6) C1A 0.0214 (9) 0.0169 (9) 0.0207 (9) 0.0096 (8) 0.0121 (8) 0.0060 (7) C2A 0.0231 (10) 0.0194 (9) 0.0233 (9) 0.0108 (8) 0.0095 (8) 0.0090 (7) C3A 0.0208 (10) 0.0221 (9) 0.0176 (8) 0.0054 (8) 0.0087 (7) 0.0091 (7) C4A 0.0219 (10) 0.0241 (10) 0.0194 (9) 0.0075 (8) 0.0131 (8) 0.0039 (7) C5A 0.0176 (9) 0.0176 (9) 0.0222 (9) 0.0073 (7) 0.0118 (7) 0.0047 (7) C6A 0.0124 (8) 0.0133 (8) 0.0167 (8) 0.0040 (7) 0.0085 (7) 0.0060 (6) C7A 0.0124 (8) 0.0143 (8) 0.0156 (8) 0.0069 (7) 0.0076 (7) 0.0056 (6) C8A 0.0103 (8) 0.0158 (8) 0.0122 (7) 0.0069 (7) 0.0047 (6) 0.0058 (6) C9A 0.0129 (8) 0.0157 (8) 0.0123 (7) 0.0077 (7) 0.0062 (6) 0.0063 (6) C10A 0.0152 (8) 0.0156 (8) 0.0166 (8) 0.0080 (7) 0.0085 (7) 0.0046 (7) C11A 0.0199 (9) 0.0199 (9) 0.0149 (8) 0.0090 (8) 0.0081 (7) 0.0038 (7) C12A 0.0616 (17) 0.0238 (11) 0.0218 (10) 0.0181 (11) 0.0157 (11) 0.0026 (9) C13A 0.0250 (10) 0.0301 (11) 0.0193 (9) 0.0120 (9) 0.0117 (8) (7) 0.0078 (7) 0.0075 (7) 0.0050 (6) C10B 0.0132 (8) 0.0172 (9) 0.0186 (8) 0.0069 (7) 0.0081 (7) 0.0055 (7) Geometric parameters (Å, °) S1A-O2A 1.4397 (13) S1B-O1B 1.4385 (13) S1A-O1A 1.4428 (13) S1B-O2B 1.4431 (13) S1A-C7A 1.7215 (18) S1B-C7B 1.7269 (17) S1A-C6A 1.7691 (17) S1B-C6B 1.7713 (18) O2A-S1A-O1A 119.07 (8) O1B-S1B-O2B 118.68 (8) O2A-S1A-C7A 108.50 (8) O1B-S1B-C7B 109.29 (8) O1A-S1A-C7A 107.89 (8) O2B-S1B-C7B 106.75 (8) O2A-S1A-C6A 108.27 (8) O1B-S1B-C6B 107.72 (8) O1A-S1A-C6A 107.77 (8) O2B-S1B-C6B 107.22 (8) C7A-S1A-C6A 104.39 (8) C7B-S1B-C6B 106.56 (8) 
